Energy management is a major issue in economic development that goes hand in hand with sustainable development. The objective of this study is to analyze the determinants of energy demand in Morocco during the period 1990-2016. For years to come, energy demand has tended to grow. As a result, it is important to understand the key determinants of energy demand through the analysis of three independent variables: gross domestic product (GDP), access to electricity and direct foreign investment. The approach adopted is to use an Error Correction Vector Model (VECM). Empirical results show that energy demand in Morocco is linked to real causes, which are GDP, access to electricity and foreign direct investment.
interested in the link between energy and economic growth in theoretical literature; While several empirical works have been carried out in several countries, especially after the first oil shock in 1973, these studies have shown different results depending on the specific characteristics of each country and the methods used. The first empirical studies of causal relationships between energy demand and GDP were that of (Kraft & Kraft, 1978) , in the US during the period , the results of their studies showed a unidirectional causal relationship of GDP towards energy demand, except that these studies were criticized by (Akarca & Long, 1980) since the period taken for analysis is unstable. Thus, several approaches have been used to understand the link between energy consumption and economic growth. Some adopted the correlation approach and others in terms of causality, sometimes both. Studying the causal link between energy consumption and economic growth from the causal tests of Engle and Granger, Nachane, Nadkani, and Karnik (1988) highlighted a long-term relationship between energy consumption and economic growth for eleven developing countries and five developed countries. Applying the methodology of Johansen, Masih, and Masih (1996) on a series of articles relating to six Asian countries (India, Pakistan, Indonesia, Malaysia, Singapore and the Philippines), lead to a long-term relationship between energy consumption and GDP in the case of India, Pakistan and Indonesia. With regard to the other three countries (Malaysia, Singapore and the Philippines), the use of an ordinary VAR revealed the lack of a causal relationship between GDP and energy consumption. Ferguson, Wilkinson, and Hill (2000) found that for developed countries there is a correlation between the amount of electricity used and the economic development of 100 countries and find that for the economy as a whole there is a strong correlation between increased energy consumption and increased wealth. But, given that the correlation analysis does not necessarily imply causation, other studies have focused on studying the meaning of causality between electricity consumption and growth (Ghosh, 2002; Shiu & Lam, 2004) .
As part of a multivariate model integrating capital, labor, energy and GDP, for Korea over the period and with a correction model, (Oh & Lee, 2004) indicate long-term two-way causality between energy and economic growth., and the short-term unidirectional of energy towards economic growth. Ghali and El-Sakka (2004) also find for Canada a two-way causality between energy consumption and economic growth. On a series of studies conducted in the case of China (Shiu & Lam, 2004) , Wang et al. (2011) concluded that there was one unidirectional causality of energy consumption towards economic growth whereas Zhang and Cheng (2009) found a reverse result. Similarly, for the United States, Bowden and Payne (2009) find a unidirectional causal relationship between energy consumption and economic growth. Ochozias A. Gbaguidi used a correction model to explain the evolution of electricity consumption in ECOWAS countries over the period 1975 to 2005 (Diagne, 2017) . Panel data econometrics estimated a regional energy demand function. It has shown that income negatively affects electricity demand. According to this author, a variation on the part of agriculture or industry leads to variation in the same sense of energy demand but on a smaller scale. Ngutsav and Aor (2014) studied the main parameters that determine electricity consumption in Nigeria from 1980 to 2011, four determinants of electricity consumption were used to estimate the exact relationship: real income (proxy per GDP), population, production of the industrial sector and electricity prices. Johansen (1991) test for cointegration was conducted and resulted in a positive long-term relationship between all integrated variables. The Vector Error Correction Model (VECM) was performed to test the dynamics of the short-and long-term model. The results show that all variables play a major role in interpreting electricity consumption in Nigeria, except for electricity prices.
Following the multiple linear regression (MLR) methodology, the study identified six socio-economic factors in its study explaining 99.2% of local electricity consumption in Nigeria between 1985 and 2005: population density, industrial units, urbanization; employment rate, distance to electricity generation substation and number of households powered by electricity. Opting for a cointegration test proposed by Pesaran, Shin, and Smith (2001) as well as a modified version of the Granger causality test, Wolde-Rufael (2006) analyzed the long-term relationship between per capita electricity consumption and real gross domestic product (GDP) for African countries over the period 1971-2000, empirical results indicate a co-integration relationship between per capita electricity consumption and per capita GDP for only 9 countries. For example, for 5 countries (Republic of Congo, Gabon, Nigeria, South Africa and Zimbabwe), there is a long-term relationship when GDP is taken as a dependent variable, while there is a long-term relationship for 4 countries (Benin, Cameroon, Morocco and Zambia) when per capita electricity consumption has been used as a dependent variable. For 6 countries, it finds one unidirectional causality ranging from GDP to electricity consumption and a contrary result for 3 countries.
Generally, most of these studies indicate that energy demand is closely linked to several variables, including GDP, price, technology, population growth, urbanization, and the more individual countries can have its own distinctive factors that determine its energy demand.
ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 5; 2019 
Empirical Specification and Variables Choice
The energy demand analysis (an integral part of the demand for goods and services) can provide an understanding of the link between production and consumption and to respond to the problem posed. Based on the literature review, this study holds the main determinants of energy demand in Morocco: GDP, access to electricity and foreign direct investment. Thus, the energy demand equation for Morocco is close to that estimated in several empirical works. It reads as follows:
Where:
CE: the final energy consumption measured in (ktoe), this is the total final energy used locally by all sectors (industrial, residential, etc.), GDP: gross domestic product measured in (Billions of dollars), ACCEL: Access to electricity (% of the population), IED: Direct foreign investment. Logarithmic transformation is carried out on variables that compress numbers to avoid heterosedasticity problems in statistical analysis, thus achieving effective empirical results and best estimates. The following equation corresponds to the model after logarithmic transformation:
ε: is the term error; in the time series analysis, it is called white noise, (β, σ, φ): The long-term coefficients for GDP, ACCEL, and IED are respectively elasticities.
All estimates are made on data covering the period 1990 to 2016. The period studied was limited by the availability of data. The main sources of our data are :
 Ministry of Energy.
Results and Interpretation

Graphical Examination
The graphical analysis of the different variables used in our study shows that the variables have similar trends and are characterized by a general upward trend. This seems to reflect that there is a balanced or a cointegrating relationship between the series. The correlation matrix study shows that the series (GDP, IED, ACCEL) are strongly correlated with the CE variable (Table 1) , especially GDP for which a correlation coefficient of 99% was obtained. 
Unit Root Test
Before making any estimation or modeling, we first need to study the properties of the series by looking to determine whether the series are stationary and what level of integration. To determine the order of integration of the time series, we will use the Dickey Fuller Augmentation (ADF) and Phillips Perron (PP) tests. The application of these tests requires the choice, beforehand, of the number of delays to be introduced as to whiten the residues.
The criteria for AIC, SC, LR and HQ are then used to select the optimal delay (p) in the autoregressive vector (VAR) ( Table 2) . Four VAR models (P = 0, 1, 2, 3) were estimated for the period 1990-2016. The LR criterion implies a delay of 1 while the FPE, AIC, SC and HQ criteria imply a delay of 2. It is this last criterion which is retained for this study. The results obtained (Table 3) , comparing the values calculated with the critical values for a 5% significance threshold, show that all series are non-stationary in level but stationary in 1 different difference. Thus, these results allow to test the number of cointegration relationships in the energy demand equation, because all variables have the same integration order (are integrated one I (1)). In addition, the PP test confirms this conclusion by demonstrating the existence of a unit root in the variables. *Other Variables: total population and the proportion of the urban population relative to the total population and price were eliminated from our study as they do not qualify for the error correction models (ECM).
Also noteworthy is that the Dickey-Fuller test indicate that the breakpoint occurs in 1997 for IED, in 2000 for real GDP, and in 1995 for ACCEL, we find critical economic incidents for Morocco that can match with structural breaks of these series.
First, what causes the break point IED occurred in 1997? Morocco has seen significant growth due largely to the launch of the privatization process and the conversion of foreign debt into investment. However, from 1996 they became characterized by a certain irregularity.
Second, why did the GDP have a structural break in 2000? It is important to highlight at this level the importance of non-irrigated agriculture for Morocco, its vulnerability to climatic conditions, particularly drought, has affected the results of its growth and access to electricity.
Cointegration Test
We remind that, for a long-term relationship to exist between several variables, two conditions must be met. First, the variables must be non-stationary and integrated in the same order. Secondly, their stochastic tendencies must be linked.
The ADF tests therefore suggest that there is a cointegration relationship between energy demand, GDP, access to electricity and foreign direct investment.
To study the existence of a long-term relationship between model variables, we will apply the two following methods:
 The general maximum likelihood method (Johansen, 1988 (Johansen, , 1991 Johansen & Juselius, 1990 );  The two-step method of Engle and Granger (1987) .
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Johansen Cointegration Test
To ensure the coherence of the study results, two estimates of Johansen cointegration were used: 1-Trace test (λ -trace), 2-Maximum eigenvalue test (λ -max). These results are shown in Table 4 below. Trace statistics (λ -trace) and maximum value (λ -max) reject the null hypothesis of non-Cointegration of (r = 0 and r ≤ 1) at the statistical threshold of 1%, i. e., the lack of cointegration and the existence of a cointegration relationship and more than two co-integration relationships designated by (r ≤ 2) at a level of significance of 5%. Null hypothesis of lack of cointegration is rejected for r ≤ 4.
Johansen's cointegration tests allow us to conclude that there are three cointegration relationships between the four variables of the model.
Estimation by Engle and Granger Approach
The concept of cointegration postulates that if two X and Y variables are integrated 1 (I (1)), and if there is a linear combination of these variables that is stationary I (0), then it can be concluded that X and Y are co-integrated (1.1). We have already shown that the series are non-stationary and integrated. We then have to check whether the residues of this linear combination are stationary. Where appropriate, deviations from the equilibrium value tend to cancel over time and, therefore, a long-term relationship exists between the variables. We consider the long-term relationship (Table 5) to be the long-term relationship. It is noted that the Ln_ GDP variable is 0.71 and is statistically significant, implying that a 1% increase in GDP would lead to a 0.71% increase in energy consumption. Similarly, the long-term elasticity of energy demand (CE) relative to ACCEL is 0.39 and is statistically significant, implying that an increase of 1% ACCEL would imply a 0.39% increase in energy consumption. The sign of the coefficient of Ln_ IED is negative but is not significant. This coefficient is equal to -0.0018 suggests that the contribution of IED to energy demand is minimal.
Moreover, the adjustment parameters R² and R² adjusted are equal to 0.9888 and 0.9874 respectively, which shows that the model is well adjusted.
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Estimation of VECM Model
Since Johansen's cointegration test rejected the null hypothesis, there should be a long-term relationship in the model. Since all models of the model are non-stationary and cointegrated, the error correction vector model (VECM) could be used to identify the direction of long-term relationships.
Estimated Long-Term Relationship
After we have examined the stationarity of the series and the cointegration between variables, we proceed to the estimation stage of the model coefficients, but before proceeding at this stage we have to verify that the unique cointegration relationship is an equation of energy demand and therefore the other variables are weakly exogenous (Ln_ CE is the endowment) gene, Ln_ GDP, Ln_ IED and Ln_ ACCEL being like exogenous variables). To this end, we performed a simple exogeneity test based on the estimation of the VECM model using the Johansen method. This test is carried out through the adjustment coefficients associated with the co-integration vector. According to the table 6 of VECM, we note that the adjustment parameters associated with the co-integration vector (rate of adjustment) are significant for all variables, so that all variables are weakly exogenous. The coefficients associated with each variable are significantly different from zero statistically. It is noted that an increase of 1% of GDP, IED, Accel results in an increase of 0.664%, 0.0005%, 0.436% respectively.
Estimation of the Short-Term Relationship
The error correction mechanism (VECM) is used to test the short-term relationship between variables (Table 7) .
Results from this table show that the error correction term is a negative and significantly different sign of zero in the energy demand growth relationship, so the EC variable is characterized by the return to the long-term target (towards equilibrium). 
Validation of VECM Model
 Diagnostic test
Diagnostic tests were conducted to verify the validity of the model (Table 7) for interpretation. Vol. 11, No. 5; 2019 Test indicates that the null hypothesis is accepted, so there is no risk of heterosdasticity. In addition, the LM test does not reveal the existence of error autocorrelation. Thus, the model successfully passes all residual tests. We conclude that the model used in our approach is validated.
 Stability test
To confirm this relationship is broadly stable, several tests may be used: recursive residue tests, square CUSUM and CUSUM. In our case, we opted for CUSUM.
Figure 2. CUSUM test applied to model coefficients
We observe in Figure 2 that CUSUM is within the range of critical values at the threshold of 5%, implying that the model coefficients are stable.
Conclusion
This study examined empirically the function of the final energy demand in Morocco for the period 1990-2016, proposing various variables that identify themselves with energy demand.
A multivariate model of time series with three independent variables was developed: GDP, Access to electricity and foreign direct investment.
To ensure consistency of results, two-unit root tests were used to identify the order of integration of all series used in the model. The results of the PP test corroborate the results of ADF, namely that the four variables, including energy demand, are not stationary, while they have become stationary with the first difference.
In order to study the existence of a long-term relationship between model variables, we applied two methods:
The general method of maximum likelihood (Johansen, 1988 (Johansen, , 1991 Johansen & Juselius, 1990 ) and the two-step method of Engle and Granger (1987) .The results showed the existence of two cointegration equations in the model at a level of significance of 1%. These cointegration equations stipulate that there are two stable long-term relationships in the model.
The VECM regression was used to clarify the specifications of this relationship with respect to energy demand and its determinants. The VECM has shown that GDP, ACCEL and IED are significantly linked to energy demand.
On the theoretical side, this study contributes to form an idea of the determinants of energy demand in Morocco, which could lead to a more thorough study of the issue.
Also, access to electricity and foreign direct investment were implicated in the model. These factors had not yet been considered in similar studies on energy demand in Morocco. 
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